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Abstract of JP5067889 

PURPOSETo mount an electronic component for 
constituting a controller and an electronic 
component for constituting a power driver in 
mixture, to reduce in size, to enhance a density, to 
decrease a cost and to provide heat dissipation. 
CONSTITUTIONS bus bar 22 mounted on a 
printed board 20 covers electronic components P1, 
P2 in a state that an insulator 23 having excellent 
thermal conductivity is interposed. The bar 22 is 
used as a signal line, etc., on the board 20, and 
used as a heat sink for dissipating heats generated 
from the components P1, p2. 
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(54) MOUNTING STRUCTURE FOR ELECTRONIC COMPONENT 

(57)Abstract: 

PURPOSE: To mount an electronic component for 
constituting a controller and an electronic component for 
constituting a power driver in mixture, to reduce in size, to 
enhance a density, to decrease a cost and to provide heat 
dissipation. 

CONSTITUTION: A bus bar 22 mounted on a printed board 20 
covers electronic components P1, P2 in a state that an ^ 



insulator 23 having excellent thermal conductivity is ^ , " v - . ;j .— i g t 

interposed. The bar 22 is used as a signal line, etc., on the r | fr^ '|P^^ V W ^— i 
board 20, and used as a heat sink for dissipating heats 
generated from the components P1, p2. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] Mounting structure of the electronic parts characterized by providing the bus bar (22) which 
touches through a thermally conductive good insulating material (23) to the electronic parts which were 
arranged in parallel to the electronic-parts component side of the printed circuit board (20) in which the 
various electronic parts containing febrile electronic parts are mounted, and this printed circuit board, and 
were mounted in this printed circuit board. 

[Claim 2] Mounting structure of the electronic parts characterized by providing the bus bar (31) which 
touches through a thermally conductive good insulating material (32) to the electronic parts which were 
perpendicularly arranged to the electronic-parts component side of the printed circuit board (30) in which 
the various electronic parts containing febrile electronic parts are mounted, and this printed circuit board, 
and were mounted in this printed circuit board. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cg^ 4/5/2005 



CLAIMS 



[Claim(s)] 



JP,05-067889,A [DETAILED DESCRIPTION] Page 1 of 4 



* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention makes the electronic parts which are built over the mounting 
structure of electronic parts, especially constitute a control section, and the electronic parts which 
constitute a power mechanical component intermingled, makes mounting possible, when attaining 
improvement in a miniaturization, densification, cost reduction, and heat dissipation nature etc., it is used, 
and it relates to the mounting structure of suitable electronic parts. 
[0002] 

[Description of the Prior Art] The power mechanical component which drives controlled systems, such as 
the former, for example, a motor, and a solenoid, (a relay) When the interface circuitry which has a 
transistor, FET, etc. is controlled by the control section (circuit which has CPU etc.), For example, as 
shown in drawing 12 , while connecting between a controlled system 1 and the power mechanical 
components 2 with a cable 5 through connectors 3 and 4 There is a thing of connection form which made 
the power mechanical component 2 and the control section 6 become independent by connecting between 
the power mechanical component 2 and control sections 6 with a cable 9 through connectors 7 and 8. In 
this case, the power mechanical component 2 is the printed circuit board in which the various electronic 
parts which constitute said interface circuitry were mounted, and a control section 6 is the printed circuit 
board in which the various electronic parts which constitute the circuit which has said CPU etc. were 
mounted. On the other hand, as shown, for example in drawin g 13 , there is a thing of the connection form 
which unified seemingly the power mechanical component 1 1 and the control section 12 by containing 
the power mechanical component 1 1 (printed circuit board) and control section 12 (printed circuit board) 
which were connected with the cable 10 inside a unit 13, and connecting the power mechanical 
component 1 1 and controlled system 14 inside [ unit 13 ] this with a cable 17 through connectors 15 and 
16. 

[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the connection form of the conventional control 
section and a power mechanical component as shown in said drawing 12 and drawjngJLi , although it has 
structure into which both were made to divide substantially, this is from the following reasons. Namely, 
although the pattern width of face of a signal line may be narrow when the electronic parts mounted in the 
printed circuit board for control sections are digital devices, (for example, 0.1mm, 0.2 etc.mm, etc.) The 
electronic parts mounted in the printed circuit board for power mechanical components in the case of 
power components, such as a transistor and FET Since it is necessary to form the pattern width of face of 
a circuit widely according to a current value, when it is going to mount the electronic parts which 
constitute a power mechanical component, and the electronic parts which constitute a control section in 
the single printed circuit board, Since the occupancy area of the power mechanical component in the 
printed circuit board increased, efficient circuit arrangement was not completed and it resulted in doing 
the big thermal effect to electronic parts besides the layout design of the pattern of signal lines, such as a 
digital device, since [ namely, ] the transistor and FET which constitute a power mechanical component 
have on resistance from on that structure ~ the time of energization - W=I2R (I: a current, R:on 
resistance) - as a result of generating the Joule's heat shown by the formula, this generated heat will do 
thermal effect to the configuration electronic parts of the control section mounted in the same printed 
circuit board. In this case, when IC, LSI, etc. are mounted as configuration electronic parts of a control 
section, since temperature rises with the heat generated in the power mechanical-component side, lives, 
such as IC and LSI, become short, consequently the dependability of an electronic circuitry will fall 
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sharply. Therefore, aUKigh it was common to have made a control section and a power mechanical 
component separate, and to have connected since it was above, there were the following problems in such 
connection form. ** Two or more [ at least ] printed circuit boards used since the configuration electronic 
parts of a control section and a power mechanical component are mounted are needed. ** While the need 
of connecting between the printed circuit boards of two or more sheets with a connector or a cable arises 
again, connection makes it complicated. ** Wiring inside a unit etc. complicates the configuration of the 
unit which contains the printed circuit board of two or more sheets again while enlarging it inevitably. ** 
Since components mark increase by the above, it is connected with weight increase of a unit, the cost 
high, etc. in connection with this. ** Cause the fall of the dependability of the whole system by 
complication of wired system again. 

[0004] It aims at offer of the mounting structure of the electronic parts which raised the divergence of the 
heat generated from electronic parts while this invention solves said technical problem, makes the 
electronic parts which constitute a control section, and the electronic parts which constitute a power 
mechanical component intermingled, makes mounting possible and attains a miniaturization, 
densification, cost reduction, etc. 
[0005] 

[Means for Solving the Problem] This invention is characterized by providing the printed circuit board in 
which the various electronic parts containing febrile electronic parts are mounted, and the bus bar which 
touches through a thermally conductive good insulating material to the electronic parts which were 
arranged in parallel to the electronic-parts component side of this printed circuit board, and were mounted 
in this printed circuit board. Moreover, this invention is characterized by providing the printed circuit 
board in which the various electronic parts containing febrile electronic parts are mounted, and the bus bar 
which touches through a thermally conductive good insulating material to the electronic parts which were 
perpendicularly arranged to the electronic-parts component side of this printed circuit board, and were 
mounted in this printed circuit board. 
[0006] 

[Function] Since the bus bar is arranged in the printed circuit board instead of forming in the printed 
circuit board the pattern which passes a high current according to this invention, reduction and efficient 
circuit arrangement are enabled for the pattern area and the pattern number which are formed in the 
printed circuit board as compared with the former, and the miniaturization of the printed circuit board can 
be attained. Moreover, since it is considering as the configuration which a bus bar meets with through a 
thermally conductive good insulating material to the electronic parts mounted in the printed circuit board, 
the heat generated from electronic parts can be radiated with a bus bar, and can aim at thermal protection 
of electronic parts. Therefore, the dependability of the electronic parts mounted in the printed circuit 
board or a system can be raised. 
[0007] 

[Example] Hereafter, the printed circuit board structure by each example of this invention is explained 
based on a drawing. ** The 1st example. D raw ing 1 is the side elevation of the printed circuit board 20 of 
the 1st example, and it is considered as the configuration in which the below-mentioned bus bar is 
mounted as components while the electronic parts which constitute the power mechanical component 
which drives a controlled system (illustration abbreviation), the electronic parts which constitute the 
control section which controls this power mechanical component are mounted in the front-face side of this 
printed circuit board 20. while the predetermined pattern of illustration abbreviation is formed in the rear 
face of said printed circuit board 20 — various kinds of electronic parts PI and electronic parts P2 ... is 
mounted. Moreover, in the front face of the printed circuit board 20, the KO character-like bus bar 22 is 
mounted in the parallel condition by soldering to the printed circuit board 20 through the hole 21, and this 
bus bar 22 has covered said various electronic parts PI and P2 in the condition of having made the 
thermally conductive good insulating material 23 intervening. In this case, said insulating material 23 is a 
thermally conductive electrical insulator, for example, consists of silicone rubber (there is Mitsubishi TF 
rubber etc. as a concrete trade name), and is made usable in the extensive temperature requirement. By 
carrying out stripping of the heat generated with electronic parts PI and P2, the heat sink of it is carried 
out and it is made available while the energization more than the current capacity on the count at the time 
of a circuit design is possible for said bus bar 22 and it is used as a power-source line in the printed circuit 
board 20 etc. Moreover, edge 22A projected from the printed circuit board rear face of said bus bar 22 can 
also be used as an alternative of the connector as a male terminal electrically connected to a connector 
(illustration abbreviation). 

[0008] If drawing 2 explains the mounting condition of the electronic parts PI (for example, exoergic 
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e power components in said printed circuit board 20, and said bus bar 22 here 
To the pattern 24 formed in printed circuit board 20 rear face, the terminal Ta of electronic parts PI 
(emitter) While the terminal Tb of electronic parts PI (collector) is respectively soldered to a pattern 25, 
the terminal Tc of electronic parts PI (base) is inserted in the non-pattern section of this printed circuit 
board 20 front face through a through hole, and it is soldered to the pattern on the rear face of the printed 
circuit board (illustration abbreviation). Moreover, the bus bar 22 is soldered to said patterns 24 and 25 of 
the printed circuit board 20 through the hole. In this case, electronic parts PI may not be limited to a usual 
transistor or a usual field-effect transistor, and other power components are sufficient as them. In addition, 
it is not necessary to necessarily use a bus bar 22 as wiring of electronic parts PI. 
[0009] Next, an operation of the printed circuit board 20 of the 1st example by the above-mentioned 
configuration is explained. Since the bus bar 22 for carrying out stripping of the heat generated in 
electronic parts PI and P2 grade is arranged while becoming the signal line of the electronic parts PI 
which are power components while the electronic parts which constitute a power mechanical component, 
the electronic parts which constitute a control section are mounted in the front- face side of the printed 
circuit board 20, it becomes unnecessary to form in a printed circuit board rear face a pattern with the 
wide width of face which was being used as a power-source line of a power component like before. Since 
the number and area of a pattern which are formed in the printed circuit board 20 can be decreased by 
this, efficient circuit arrangement of the printed circuit board 20 is attained, and a miniaturization can be 
attained. Moreover, when heat occurs in the electronic parts PI in an energization condition, by missing a 
part or all of heat that was generated to a bus bar 22 through the thermally conductive good insulating 
material 23, heat can be radiated and the dependability of the system which carried the printed circuit 
board 20 can be raised. Furthermore, since edge 22A of a bus bar 22 can be used also as a connector 
(male terminal), it becomes possible [ aiming at reduction of components mark, and improvement in the 
degree of freedom of a wiring design ]. Furthermore, since electronic parts PI and P2 are covered with the 
bus bar 22, even if it not only excels in the heat dissipation effectiveness, but does not prepare a protective 
cover, protection of electronic parts can be aimed at and it is suitable. In addition, as for the bus bar 
arranged in the printed circuit board, at least one is possible. 

[0010] ** The 2nd example. Drawing 3 and drawin g 4 are the top views and side elevations of the printed 
circuit board 30 of the 2nd example, and while the predetermined pattern of illustration abbreviation is 
formed in the front face of this printed circuit board 30, various kinds of electronic parts (for example, 
LSI) Pa, electronic parts (for example, IC) Pb, electronic parts (for example, resistance) Pc, electronic 
parts (for example, capacitor) Pd, electronic parts (for example, FET or a transistor) Pe and Pe, electronic 
parts (for example, light angle-type type connector) Pf, etc. are mounted through the through hole of 
illustration abbreviation. Moreover, bus bars 31 and 31 are mounted in the front face of said printed 
circuit board 30 in the condition of having countered in parallel mutually perpendicularly, to the printed 
circuit board side, and lower limit section 31 A of each [ these ] bus bar 31 is soldered to this printed 
circuit board 30A through hole 30A of the printed circuit board 30. Furthermore, the thermally conductive 
good insulating materials 32 and 32 are made to be placed between the walls in said each bus bars 3 1 and 
31 which counter mutually, and the tooth-back section of said electronic parts (for example, FET or a 
transistor) Pe and Pe is being fixed to them. In this case, said each bus bars 3 1 and 3 1 serve as the power- 
source line of the electronic parts Pe and Pe which are power components. Furthermore, let the 
projections formed above said each bus bars 31 and 31 be the terminal areas 3 IB and 3 IB connectable 
with a connector (illustration abbreviation) again. In addition, it is also possible to consider as the 
configuration which said bus bar 31 does not need to serve as the power-source line of electronic parts Pe, 
and serves as the power-source line of another electronic parts. 

[001 1] Next, an operation of the printed circuit board 30 of the 2nd example by the above-mentioned 
configuration is explained. In the printed circuit board 30, since the bus bars 3 1 and 3 1 for carrying out 
stripping of the heat generated with these electronic parts Pe and Pe are arranged while becoming the 
signal line of the electronic parts Pe and Pe which are power components, it becomes unnecessary to form 
a broad pattern in a printed circuit board front face like before, and the miniaturization of the printed 
circuit board 30 can be realized. Moreover, since it has a sheet HINKU function, a bus bar 31 can improve 
the dependability of the system which could eliminate the effect by heat like before and carried the 
printed circuit board 30, and since a bus bar 3 1 is still more nearly usable also as a connector, it can aim at 
reduction of components mark. In addition, the bus bar 31 mounted in the printed circuit board 30 is not 
limited to two. Moreover, if a power source is supplied with a circuit pattern or direct wiring even if two 
bus bars are not in an parallel condition mutually as shown in dravring_3 and drawing_4 , at least one bus 
bar is possible for a bus bar 3 1 . 
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tHlJls the following modification in this invention. ** 



[0012] In addition, tOTCis the following modification in this invention. ** Although considered as the 
configuration which mounts a bus bar 22 in the front-face side of the printed circuit board 20 in the 
above-mentioned example, it is also possible for it not to be limited to this and to mount a bus bar 22 in 
the rear-face side of the printed circuit board 20. ** It becomes possible to also make it make it serve a 
double purpose as a heat sink (radiator for cooling) which absorbs the heat which generates bus bar 42 the 
very thing from electronic parts 41, and is diffused to the exterior, as shown in drawin g 5 for example, if 
an insulating material 44 is made to intervene and the electronic parts 41, such as a transistor and FET, 
and the lobe 43 of the bus bar 42 which projected to this printed circuit board 40 front- face side, and was 
mounted in the condition which were mounted in the front face of the printed circuit board 40 are 
connected again. ** What is necessary is just to mount in the condition that the upper limit section of a 
bus bar 52 does not project in the front-face side of this printed circuit board 50, in mounting relay 51 in 
the front face of the printed circuit board 50 again, as shown in drawing 6 . ** As shown in drawing _7 , 
the configuration of a bus bar is good also as a configuration which formed the crosswise dimension of a 
bus bar 60 widely, or as shown in drawin g 8 , it is good again also as a configuration which formed the 
crosswise dimension of a bus bar 70 narrowly. ** It is good also as a configuration bent crosswise, or as 
shown in drawing, 10 , the configuration of a bus bar is good also as a configuration bent crosswise [ of a 
bus bar 90 ] again, while it forms the crosswise dimension of a bus bar 80 widely, as shown in drawing 9 . 
** The configuration of a bus bar is good again also as a configuration which connected this longitudinal 
direction edge while it makes the longitudinal direction part of a bus bar 100 counter in parallel as shown 
in drawing. 1.1 . In the case of drawing 1 1 , as compared with the case where two bus bars are mounted in 
the printed circuit board in the 2nd example of the above, there is an advantage which can be managed 
with one bus bar. ** In addition, the mounting structure of the electronic parts of this invention is 
applicable also to a junction box. 
[0013] 

[Effect of the Invention] As explained above, according to this invention, the effectiveness of following 
each term can be done so. ** Since it is considering as the configuration which mounts a bus bar instead 
of forming in the printed circuit board the pattern of the electronic parts with which an energization 
current becomes size, the number and area of a pattern of electronic parts which are mounted in the 
printed circuit board can be decreased. While being able to carry out [ easy ]-izing of the pattern layout in 
the printed circuit board by this, a miniaturization and densification of the printed circuit board are 
realizable with efficient circuit arrangement. ** Since a generating heating value can be diffused by 
missing a part or all of heat that is generated from electronic parts, such as a transistor and FET, to a bus 
bar again, while reduction and a miniaturization of a heat sink (radiator for cooling) are attained as 
compared with the former, it becomes possible to eliminate the effect by the heat to the system which 
carried the printed circuit board, and to raise dependability. ** If the edge of a bus bar is formed in a 
connectionless side connector and the configuration which fits in while the number of sheets of the 
printed circuit board carried in a system is reducible again, since it will also become possible to make a 
bus bar serve a double purpose as a connector, components mark can be reduced and a cost fall can be 
attained. ** Since a thermally conductive good insulating material is made to intervene and the electronic 
parts mounted in the printed circuit board are considered as the wrap configuration with the bus bar again, 
it also becomes possible to aim at protection of electronic parts, without preparing a protective cover. ** 
Since a protective cover becomes unnecessary again, while it is not filled with heat like [ at the time of 
preparing a protective cover ] and heat dissipation nature becomes good, it becomes cheap in cost and 
densification of the mounting components to the printed circuit board can be attained further. ** Since a 
power mechanical component and a control section can be prepared in the printed circuit board of one 
sheet, like the connection form which made a conventional power mechanical component and a 
conventional control section become independent, an interconnection cable becomes unnecessary and is 
that the cost of it is cut down again. ** In order for there to be no need of in addition not necessarily 
taking a power source from a bus bar with a heat sink function, increase and the efficient circuit design of 
a circuit design degree of freedom become possible. 
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